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(57) ABSTRACT

A computer-implemented transmission scheme 1s provided
to control client-server interchanges within a distributed
communications network, such as a real time opinion
research system. Interchanges include transmitting media
streams between one or more clients to a server over a
computer network, imncluding the global Internet. A polling
management unit sets and manages the transmission mode
that includes event-driven and periodic interchanges. Peri-
odic interchanges can be simultanecously or staggeredly
transmitted to a sampling pool of active clients. A transmis-
sion mode unit implements the transmission scheme set by
the polling management unmit. A parameter selector estab-
lishes the transmission interval and transmission period
which are used to trigger each communication interchange.
A client assignor creates one or more sampling classes from
the sampling pool by applying a sampling quotient that 1s
generated by the parameter selector. A schedule editor
produces a transmission schedule for the active clients. IT
more than one sampling class has been created, each sam-
pling class would receive a separate transmission schedule
for providing staggered transmissions at designated trans-
mission intervals. The transmission schedule can include
other data preparation and formatting instructions for
compression, aggregation and packetization.
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METHOD OF MODULATING THE

TRANSMISSION FREQUENCY IN A REAL
TIME OPINION RESEARCH NETWORK

CROSS-REFERENCE TO RELATED
APPLICATION

The following United States utility patent applications
have a common assignee and contain some common disclo-
sure:

“An Internet-Based Real-Time System and Method,” Ser.
No. 60/177,704, by William E. Strum, filed Jan. 24,
2000, which 1s mcorporated by reference herein 1n 1ts
entirety.

“System, Method and Computer Program Product Pro-
ducing Real Time Polls of Media Events,” U.S. Pat.
Appl. No. 09/544,624, by William E. Strum, filed Apr.
6, 2000, which 1s incorporated by reference herein 1n 1ts
entirety (hereinafter referred to as “the 624
application”™).

“System, Method and Computer Program Product for
Collection of Opinion Data,” U.S. Pat. Appl. No.

09/614,862, by William E. Strum, filed Jul. 12, 2000,
which 1s incorporated by reference herein 1n its entirety.

“System, Method and Computer Program Product for
Dynamically Interacting with Web Media Using an
Icon to Obtain Demographically Filtered Resources,”
U.S. Pat. Appl. No. 60/185,117, by Howard et al., filed
Feb. 25, 2000, which 1s incorporated by reference
herein 1n 1ts entirety.

“System, Method and Computer Program Product for
Dynamically Interacting with Web Media Using an
Icon to Obtain Context Sensitive Resources,” U.S. Pat.
Appl. No. 09/544,337, by Howard et al., filed Apr. 6,
2000, which 1s mcorporated by reference herein 1n 1ts
entirety.

“System, Method and Computer Program Product for
Online Panel Recruitment for Opinion Research,” U.S.
Pat. Appl. No. 09/544,623, by William E. Strum, filed
Apr. 6, 2000, which 1s incorporated by reference herein
in 1ts entirety.

“Method, System and Computer Program Product for
Controlling Data Loss in a Daistributed Opinion
Research Network,” U.S. Pat. Appl. No. 09/695,929,
by Willlam E. Strum, filed concurrently herewaith,
which 1s incorporated by reference herein 1n its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to internetwork-
ing. More specifically, the present mvention pertains to
controlling multimedia communications over data networks.

2. Related Art

Global computer networks, such as the Internet, provide
a myriad of opportunities for the opinion research industry.
Opinion gathering tools, such as dial polls and surveys, can
be developed to reach millions of individuals to extract their
positions and predispositions toward a variety of topics and
issues. Online polls and surveys enable respondents to
furmish 1nput and view the reactions of other respondents
instantly. An example of an opimion research system that
provides real time opinion gathering 1s described in the *624
application. The opinion research system of the 624 appli-
cation enables a plurality of online respondents to view an
event and participate in an opinion poll. The respondents
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2

receive real time feedback on their client displays that
indicate each respondent’s opinion value as well as the
composite opinion value for the entire panel.

A challenge to Internet-based opinion research systems 1s
the ability to effectively manage online sessions having very
large panel sizes while maintaining continuous data inter-
changes between the server and clients and supplying the
most current and accurate opinion values. Although the
standard Internet Protocol (IP) (defined 1n Internet Standard
(STD) 5, Request for Comments (RFC) 791 (Internet Archi-
tecture Board)), has been developed to govern communica-
tions over public and private Internet backbones, the proto-
col does not guarantee quality of service (QoS). Bandwidth
availability, latency, and data loss can impede the eflective-
ness of opinion gathering and substantially hinder a respon-
dent’s ability to recerve and comprehend the data in a real
time environment.

Typically, IP networks lack suflicient inirastructure to
permit a computer application to reserve the requisite band-
width to communicate over a computer network. The
amount of available bandwidth depends on numerous
factors, such as the time of day and locality of the client or
server. The packet size for the data that 1s being transmitted
1s another limiting factor. A significant amount of efliciency
can be lost due to packet overhead that contains substantial
header information. If the client or server 1s not able to
reserve suflicient bandwidth, client-server communications
can sufler from substantial data delay or loss. Therefore, an
opinion research server’s ability to effectively interact with
a respondent’s computer and provide real time updates can
be adversely aflected by bandwidth availability.

As mtimated, packet overhead manifests larger bandwidth
requirements. One possible solution to reducing packet
overhead 1s to bufler and aggregate the frames 1nto a single
data packet (e.g., IP datagram or protocol data unit (PDU)).
However, bullering the frames can also produce data delay
or latency. Generally, latency increases proportionally to the
number of frames being buflered. Data transmissions for
clectronic mail (email) or facsimile messages generally can
tolerate delays 1n receiving the data packets without sacri-
ficing QoS. However, during real time communications,
delays 1n receiving data packets can significantly impair the
accuracy and completeness of the transmitted data. In real
time opinion research systems, such delays can also sub-
stantially impair the respondent’s ability to view and com-
prehend the opinion data.

The integrity and accuracy of online opinion research
systems can also be adversely aflected by data packets being
lost during the transmission. Generally speaking, IP and
User Datagram Protocol (UDP) environments cannot guar-
antee network reliability. Data packets can be lost or delayed
for a variety of reasons, such as bandwidth congestion,
unavailable routes, defective Internet engines, and the like.
If a data packet 1s lost, the only way to retrieve 1t 1s to request
the originator to retransmit the data packet. This, of course,
would add additional delays to receiving the opinion data,
thus degrading the quality of the network and providing an
unsuitable medium for real time communications.

What 1s needed 1s a system and method for internetwork-
ing real time opinion research data that overcomes the above
problems.

SUMMARY OF THE INVENTION

The system and method of the present invention 1mple-
ment a transmission scheme to control client-server inter-

changes within a distributed communications network, such
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as a real time opinion research system. Interchanges include
transmitting data streams between one or more clients to a
server over a computer network, including the global Inter-
net.

A polling management unit sets and manages the trans-
mission mode that includes event-driven and periodic inter-
changes. Periodic interchanges can be simultanecously or
staggeredly transmitted to a sampling pool of active clients.

A transmission mode unit implements the transmission
scheme set by the polling management unit. The transmis-
sion mode unit, in an embodiment, includes a parameter
selector, client assignor and schedule editor. The parameter
selector establishes the transmission interval and transmis-
sion period that are used to trigger each communication
interchange. The client assignor creates one or more sam-
pling classes from the sampling pool by applying a sampling,
quotient that 1s generated by the parameter selector. The
schedule editor produces a transmission schedule for the
active clients.

The transmission schedule can be used to interchange
communications with the clients simultaneously or 1n a
staggered manner. I more than one sampling class has been
created, each sampling class would receive a separate trans-
mission schedule for providing staggered transmissions at
designated transmission intervals.

The transmission schedule can include other data prepa-
ration and formatting instructions, including data
compression, aggregation and packetization.

An advantage of the present invention 1s the ability to
increase the number of users that a server can manage during
live opinion research or a data capturing event.

A feature of the present invention is that 1t provides a
continuous stream of data to be shown and captured without
loss, so that the viewer experiences a continuous stream of
information associated with the event as 1t occurs.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying drawings, which are incorporated
herein and form part of the specification, illustrate the
present invention and, together with the description, further
serve to explain the principles of the invention and to enable
a person skilled in the pertinent art to make and use the
invention. In the drawings, like reference numbers indicate
identical or functionally similar elements. Additionally, the
left-most digit(s) of a reference number 1dentifies the draw-
ing in which the reference number first appears.

FIG. 1 illustrates a high level block diagram of the
configuration of a real time opinion research system accord-
ing to an embodiment of the present invention.

FIG. 2a 1llustrates a graphical user interface (GUI) for a
client according to an embodiment of the present invention.

FI1G. 26 1llustrates a GUI for a client according to another
embodiment of the present invention.

FIG. 3 illustrates a high level block diagram of the
confliguration of a media management server according to an
embodiment of the present invention.

FIG. 4 illustrates a high level block diagram of the
configuration of a transmission mode unit according to an
embodiment of the present invention.

FIG. 5 1s a block diagram of an example computer system
usetiul for implementing the present invention.

FI1G. 6 1llustrates a high level operational flow diagram for
the steps mvolved 1n generating a transmission schedule
according to an embodiment of the present invention.
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4

FIG. 7 illustrates a schedule for transmitting staggered
communications with a plurality of sampling classes accord-
ing to an embodiment of the present invention.

FIG. 8 illustrates a schedule for transmitting staggered
communications with a plurality of sampling classes accord-
ing to another embodiment of the present invention.

(Ll

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

Table of Contents

I. Real Time Opinion Research System
II. Polling Clients

III. Media Management Server

IV. Transmission Mode Management

V. Software and Hardware Embodiments
V1. Generating Transmission Schedules
VII. Conclusion.

I. Real Time Opinion Research System

The method and system of the present invention provide
for the management of data interchanges over a computer
network, including the global Internet or wireless networks.
A transmission scheme optimizes the tlow of data within an
opinion research system to improve reliability and accuracy.
The opinion research system 1s preferably, but not
necessarily, of the type described in the commonly assigned
"624 application.

FIG. 1 1illustrates, according to an embodiment of the
present imvention, a block diagram of a real time opimon
research system 100 (“system 100) for collecting, analyz-
ing and reporting opinion research data. As shown in FIG. 1,
system 100 includes a media management server 134 1n
communication with one or more multimedia devices 146.
Multimedia devices 146 include, but are not limited to, a
video camera, record/playback device (RPD), and other
devices capable of producing audio, video, text, graphics or
any combination thereof to be sent over a network connec-
tion. RPD can be a video tape recorder/player (VIR), a
video server, a virtual recorder, a digital audio tape (DAT)
recorder, or any device that stores, records, generates or
plays back via magnetic, optical, electronic, or any other
storage media. Multimedia devices 146 can also include
devices capable of producing video and audio from a video
game, VCR, camcorder, laser disk, digital video disc or
digital versatile disc (DVD) player and satellite receiver.
Line 150 represents a logical communication path between
media management server 134 and the multimedia devices
146 listed above.

While the above 1s a representative list of multimedia
devices that can be used in the present invention, 1t should
be understood that any other multimedia device, including,
but not limited to, video recorders/servers, and virtual sets,
could be easily included and would not change the scope of
the mvention. Any presently available or future developed
device that 1s responsive to a general purpose interface 1s
encompassed by the present invention. In addition, live
feeds (such as, speeches, debates, presentations, contests,
pageants, news reports, sporting events, and the like) from
any type of source, including satellite, terrestrial (fiber optic,
copper, coaxial, and the like), radio, microwave or any other
form or method of transmission, can be provided in lieu of
multimedia devices 1 accordance with the present inven-
tion.

A poll/media manager 142 uses media management server
134 to conduct opinion research for an event, such as,
speeches, television programs, commercials, and the like. In
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an embodiment, media management server 134 displays a
graphical user interface (GUI) on a display device (not
shown). Line 154 represents a logical communication path
between media management server 134 and the display
GUI. Poll/media manager 142 utilizes the display GUI to
program and control media management server 134.

Media management server 134 1s also 1n communication
with time base generator 138 that supports time stamping.
Time base generator 138 can be a stand-alone device or
implemented as a computer software application. Line 152
represents a logical communication path between media
management server 134 and time base generator 138. Line
174 represents a logical communication path between time
base generator 138 and multimedia devices 146. Media
management server 134 utilizes time generator 138 to con-
trol the creation, synchronization and management of media
streams from multimedia devices 146. The synchronized
media streams are routed to a respondent, or panel of
respondents, over a diverse computer network 110, which
includes wired or wireless local area networks (LANSs)
and/or wide area networks (WANs), such as the global
Internet (1including the World-Wide Web (WWW)). Line 148
represents a logical communication path between media
management server 134 and computer network 110. Thus,
system 100 utilizes computer network 110 to communicate
with respondents via one or more clients (not shown). The
clients enable the respondents to interact with system 100.

System 100 also includes a load balancer 114, which
receives mput from all respondents. Load balancer 114
communicates with one or more polling servers 118a—118#.
Line 170 represents a logical communication path between
computer network 110 and load balancer 114. Simailarly, line
168 (shown as 168a—168% 1n FIG. 1) represents a logical
communication path between load balancer 114 and polling
servers 118a—118n. After recerving input (1.¢., a data stream
contaiming an opinion value) from the respondents, load
balancer 114 routes the data stream to polling servers
1184—118%n. Load balancer 114 serves as a mechanism to
allocate system resources to maximize efliciency. Load
balancer 114 1s an optional component of system 100, and in
an embodiment of the present invention, system 100 can
function without load balancer 114 to permit the client data
streams to flow directly to an available polling server
118a—118#n. Moreover, other load balancing configurations
can replace the one shown in FIG. 1. For example, an
architecture, such as the Load Balancing Systems developed
by Microsolt®, can be utilized.

Polling servers 118a¢—118n process the data stream to
statistically analyze the respondents’ opinions. Polling serv-
ers 1184—118» communicate with user demographic data-
base 130, data checkpoint and storage database 126 and
collection and display server 122. User demographic data-
base 130 provides a centralized repository of demographic
information on the respondents. Polling servers 118a—118#
maintain a copy of a respondent’s demographic records 1n its
resident memory and uses the information to analyze the
respondents” opinion data. During the analysis process, the
resident memory in polling servers 118a—118# 1s periodi-
cally backed-up in data checkpoint and storage database
126.

System 100 also includes collection and display server
122, which commumnicates with polling servers 118a—118#,
data checkpoint and storage database 126, user demographic
database 130 and media management server 134. Collection
and display server 122 receives statistical data from polling
servers 118¢—118» and aggregates the data to produce a
composite result for a single event. Line 166 (shown as
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166a—166% 1n FIG. 1) represents a logical communication
path from polling servers 118a—18# to collection and display
server 122. In an embodiment, collection and display server
122 exchanges demographic data with user demographic
database 130 and back-up data with data checkpoint and
storage database 126. Lines 158 and 160 show logical
communication paths for the demographic and back-up data,
respectiully. In this embodiment, collection and display
server 122 also exchanges the demographic and back-up
data with polling servers 118a—118%. A logical communica-
tion path representing the exchange of data with polling
servers 118a—118» 1s 1llustrated in FIG. 1 by line 162.
Collection and display server 122 and polling servers
1184-118% are connected to communication infrastructure
164 (e.g., communications bus, cross-over bar, or network)
that provides bi-directional communications.

Polling servers 118a—118#, collection and display server
122 and media management server 134, each, represent one
or more computers providing various shared resources with
cach other and to the other network computers. The shared
resources include files for programs, web pages, databases
and libraries; output devices, such as, printers, plotters and
audio/video recorders and players; and communications
devices, such as modems and Internet access facilities. The
communications devices can support wired and wireless
communications, including satellite, terrestrial (fiber optic,
copper, coaxial and the like), radio, microwave and any
other form or method of transmission. Each server 1s con-
figured to support the standard Internet Protocol (IP) devel-
oped to govern communications over public and private
Internet backbones. The protocol 1s defined 1n Internet
Standard (STD) 5, Request for Comments (RFC) 791
(Internet Architecture Board). The servers can also support
transport protocols, such as, Transmission Control Protocol
(TCP), User Datagram Protocol (UDP) and Real Time
Transport Protocol (RTP). In an embodiment, the servers use
a TCP/IP protocol to provide communications between any
two nodes on the network. In another embodiment, a UDP/
IP protocol suite 1s implemented. Each server 1s also con-
figured to support various operating systems, such as, Net-
ware™ gvailable from Novell®; MS-DOS®, Windows
NT® and Windows® 3.xx/95/98/2000 available from
Microsoft®; Linux® available from Linux Online Inc.;
Solaris™ available from Sun Microsystems, Inc.; and the
like as would be apparent to one skilled in the relevant art(s).
II. Polling Clients

As discussed above, system 100 communicates with one
or more clients over computer network 110. Each client can
be a personal computer, personal digital assistant (PDA),
telephone, television, set-top box or like devices linked to
computer network 110 and including a display device with
the ability to select one or more events and indicate an
opinion. The display device for the client provides a text or
graphical user interface (GUI) and enables a respondent to
interactively communicate with media management server
134 and load balancer 114 (or, 1f not included, with polling
servers 118a—118#n).

FI1G. 2a 1llustrates an embodiment of client GUI 200A for
the client display. GUI 200A can display one or more
windows. Agenda window 226 provides a menu of various
options that a user (i.e., respondent) can select. In an
embodiment, selecting “watch debate” would send a request
to present a video of an event 1n event window 214. In an
embodiment, event window 214 manages the display and
respondent interaction with the media streams that are
routed to the respondent from media management server
134. The media streams contain the event that 1s being
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reviewed and polled by the respondent. Event window 214
can be used to evaluate the respondent’s opinion regarding
a variety of events, such as, testing of speeches, debates and
presentations; analysis and testing of commercials and their
clements; reactions to new product itroductions; response
analysis for movie and television programs and content;
response to personalities in live or test situations; testing and
evaluation of testimony and summaries 1n litigation support
applications; and the like as would be apparent to one skilled
in the relevant art(s).

Accordingly, system 100 can be used to conduct live and
on-demand polls. System 100 and the clients can be con-
figured to support RealNetworks®, Microsoit® and Apple®
media player applications, or other applications for down-
loading and/or streaming media as would be apparent to a
person skilled 1n the relevant art(s). As such, event window
214 operates with a third party media management client to
manage the display and respondent interaction with the
event and serves as the transport platform for the delivery of
frame synchromization data for real time opinion research
system 100.

In an embodiment, the event 1s routed to the respondent
from media management server 134. In another
embodiment, the event can be routed to the respondent from
a third party source. For example, the respondent can request
to view an event from another web site, such as streaming,
a live newscast from a news service. In this embodiment, the
third party would provide the time stamped media frames to
be synchronmized with polling system 100 as discussed
below. The event can also be contained on a storage medium
located within or connected to the client. For instance, the
event can be read from a hard disk drive, removable storage
drive, removable storage interface, and the like as described
in more detail below.

GUI 200A also includes polling window 210 that provides
a graphical representation of the respondent’s current opin-
ion. FIG. 2a illustrates an embodiment of the graphical
representation. In this embodiment, the respondent can
indicate an opinion by interacting with an input device (not
shown) that moves polling indicator 218 to designate a
discrete value between 0 and 100. “0” represents a strongly
unfavorable response, “50” represents a neutral response,
and “100” represents a strongly favorable response. As can
be seen, the graphical representation of the respondent’s
opinion can be illustrated as a dial or other graphical
metaphors as would be apparent to one skilled 1n the relevant
art(s). As shown, the opinion values are expressed as dis-
crete values ranging from 0—100. However, polling indicator
218 can express opinion values 1n various discrete or analog
schemes, including metaphorical references, such as facial
or hand expressions, directional signals, arrows, plus or
minus signs, other contrasting graphical 1cons, and the like.

Thus, various embodiments of the GUI for the client,
including polling window 210, can easily be included with
the methods and systems of the present ivention. Any
currently available or future developed user interface func-
tional for collecting and sending opinion values to polling
server 118a—118# 1s considered to be within the scope of the
present invention. Accordingly, FIG. 26 illustrates another
embodiment of a GUI for the client (shown as GUI 200B).
As shown, GUI 200B includes event window 214, indicator
bar 244, polling indicator 218, indicator scale 248 and script
window 252. As discussed in reference to FIG. 24, event
window 214 provides a forum for presenting a video, audio,
multimedia or like forms of the event being polled.

Adjacent to event window 214, script window 2352
receives captions or text from the polled event. Therefore, in
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an embodiment, a complete transcript of the polled event 1s
synchronized with the media streams and displayed 1n script
window 252. In an embodiment, the event 1s provided with
captions or text from the source. In another embodiment,
well-known captioning and stenographic technologies are
used to produce the captions or text and synchronize the data
with the media stream. The methods and systems of the
present invention supports both live and delayed captioming
for the events. Accordingly, in an embodiment, real time
captions or text can be created and matched to the audio
track as live or delayed media steams are sent to the clients.
In another embodiment, pre-recorded media streams can be
processed to generate the captions or text that are timed and
matched to the media streams.

As discussed, the captions are displayed in script window
252. However, 1n an embodiment, event window 214 1s
configured to support embedded captioning in media
streams. Therefore, 1n this embodiment, the captions are
located 1n 1mage displayed in event window 214 in lieu of,
or 1n addition to, script window 252.

Referring to FIG. 25, positioned beneath event window
214 1s indicator bar 244. A respondent moves or slides
polling indicator 218 along the axis of indicator bar 244 to
specily an opinion value for the event presented 1n event
window 214. As shown 1n FIG. 254, indicator bar 244 can be
illustrated as a line segment 1n a horizontal position on GUI
200B. As would be apparent to one skilled 1n the relevant
art(s), indicator bar 244 can vary in shape, size and layout.
As such, 1n other embodiments, indicator bar 244 can be
depicted 1n a vertical position, displayed 1n the form of an
arc or circle, shaped like a polygon, and the like. As shown
in FIG. 2b4, indicator bar 244 can be illustrated 1in two
dimensional space. Alternatively, indicator bar 244 can be
displayed with three or more coordinate dimensions.

Indicator scale 248 provides an array of possible opinion
values to be selected by the respondent. As discussed with
reference to FIG. 2a, the opinion values can be expressed as
discrete values ranging from 0—100. Indicator scale 248 can
also be expressed 1n various discrete or analog schemes,
including metaphorical references, such as facial or hand
expressions, directional signals, arrows, plus or minus signs,
other contrasting graphical icons, and the like. The textual
labeling for indicator scale 248 can express categories, such
as, strongly agree, agree, neutral, disagree and strongly
disagree, and the like. As shown in FIG. 2b, the textual
labeling for indicator scale 248 can always be present for
ease of reference. In another embodiment, the textual label-
ing can be formatted to change intensity or color as polling
indicator 218 traverses indicator bar 244. In another
embodiment, indicator scale 248 can be blank, and part or all
of the textual labeling can be formatted to appear only as
polling indicator 218 1s moved.

Referring to FIG. 25, a display area 1s positioned on top
of polling indicator 218 to display an opinion value. Thus,
as polling indicator 218 traverses indicator bar 244, the
display area would dynamically reveal a specific opinion
value corresponding to indicator scale 248. As discussed
with reference to indicator scale 248, the display area can
also produce discrete values, or metaphorical expressions
and the like. In an embodiment, indicator scale 248 1s blank,
and the opinion value 1s only revealed on the display area for
polling indicator 218. In another embodiment, the opimon
value 1s not revealed on the display area for polling indicator
218, but 1s displayed only by indicator scale 248. Although
polling indicator 218 is illustrated 1n GUI 200B as a shider,
one skilled 1in the relevant art(s) could readily use other
graphical metaphors for the opinion responses. For example,
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instead of including indicator bar 244, GUI 200B, 1n another
embodiment, can display an object similar to polling indi-
cator 218 with a display area. The respondent could use an
input device to designate discrete or metaphorical expres-
sions on the display area. Thus, as can be seen, a variety of
graphical metaphors can be used to display the respondent’s
opinion value that 1s forwarded to polling servers
118a—118n.

As described above, polling indicator 218 provides real
time 1ndication of the respondent’s current opimion regard-
ing the event that 1s being viewed on event window 214.
Panel value 222 (shown in FIG. 2a) provides real time
communication of current opinions for all respondents. The
clients include a graphics application program interface
(API) that interfaces between the media management server
134 and polling window 210. The API provides for cus-
tomization of the display attributes without aflecting
changes to the underlying data management structures. As
such, collection and display server 122 tabulates the opin-
ions of all respondents on the panel to generate a composite
result and routes this mformation (via media management
server 134) to the clients where the composite result 1s
displayed as panel value 222.

The mnput device can be a mouse, mouse wheel, joystick,
rudder pedals, keyboard, touch screen, microphone,
joystick, stylus, light pen, voice recognition unit or any other
type of peripheral unit. In an embodiment, the clients are
configurable to receive verbal commands to execute various
tasks during the polling or post analysis sessions (e.g.,
interactive voice response (IVR)). Using a rule-based expert
system, a processing unit enables a voice recognition unit to
identify the voice of the user. The aforementioned i1s a
representative list of input devices that can be used with the
present 1nvention, 1t should be understood that any other
type of input device capable of measuring or monitoring the
reactions or responses ol an individual to the event,
including, but not limited to, foot pedals, devices for mea-
suring respiration, blinking, pulse or heart rate or other
biometrics, or the like as would be apparent to one skilled in
the relevant art(s) could be easily included and would not
change the scope of the mvention. For example, a respon-
dent can attach a biometric device to a hand or other body
part. As the respondent moves the hand through space, this
movement can be translated and fed to the client to cause a
corresponding movement 1n the polling indicator. Thus, any
presently available or future developed device that 1s respon-
sive to a general-purpose interface 1s encompassed by the
present mvention.

III. Media Management Server

FIG. 3 illustrates, according to an embodiment of the
present mvention, a block diagram of media management
server 134. FIG. 3 1s a conceptual illustration of media
management server 134 that allows an easy explanation of
the present invention. That 1s, one or more of the blocks can
be performed by the same piece of hardware or module of
software. It should also be understood that embodiments of
the present mvention can be implemented in hardware,
software, or a combination thereof. In such an embodiment,
the various components and steps would be implemented in
hardware and/or software to perform the functions of the
present mvention.

As shown m FIG. 3, media management server 134
includes a registering umt 310, polling management unit
314, formatting unit 318, media routing unit 322 and
memory unit 326. Registering unit 310 communicates with
a plurality of clients and respondents over computer network
110. A respondent registers for a polling event by sending a
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registration request to registering unit 310. Registering unit
310 vernfies the respondent’s registration information with
the respondent’s existing profile, or establishes a new
profile, as appropriate, by communicating with user demo-
graphic database 130. In an embodiment of the present
invention, a copy of user demographic database 130 1is
located 1n memory unit 326 for eflicient processing. As
shown 1n FIG. 3, registering unit 310 processes the respon-
dent’s registration request by contacting memory unit 326.
Memory unit 326 maintains coherency with user demo-
graphic database 130. In another embodiment of the present
invention, registering unit 310 has a direct connection with
user demographic database 130. Accordingly, in this
embodiment, user demographic database 130 1s automati-
cally updated with any changes communicated by the
respondent 1n the registration request.

Polling management umt 314 exchanges signals with
registering unit 310 and formatting unit 318. Referring to
FIG. 3, registering unit 310 sends a signal to polling man-
agement umt 314 to indicate which respondents have been
properly registered to participate 1n the polling event. Reg-
istering unit 310 1s also configured to transmit respondent
requests to terminate a polling session. Upon receipt of the
registration or termination signal, polling management unit
314 routes the signal to formatting unit 318 to 1nmitialize and
manage, or terminate, the polling session, as appropriate.
Polling management unit 314 can also terminate a desig-
nated or all polling sessions independent of respondent
input. The 1nmitialization or termination signal 1s routed to
formatting umt 318 to identily the network address (1.e., IP
address) of the registered respondents.

Formatting unit 318 provides the initialization instruc-
tions for creating the polling GUIs (e.g., GUT 200A and GUI
200B) for the clients. In an embodiment, the istructions are
included within a Java applet that 1s routed to the clients.
However, other programming languages, such as JavaScript,
C, C++, and the like, can be implemented. Regardless of the
design for the polling indicator, indicator bar and the like,
formatting unit 318 places the graphics 1n a certain format
and passes the physical size of the graphic 1mages and name
of file containing the 1mages to the Java applet to manage
them.

Polling management unit 314 also manages the ongoing,
operations of system 100. Polling management unit 314
provides commands to formatting umt 318 to establish the
operational modes for each polling session. For example,
polling management unit 314 transmits signals to establish
a synchronization scheme for the polling sessions. These
instructions determine whether the clients would time stamp
the opinion value data with, for example, time codes or
frame codes. The time stamps are subsequently used to
synchronize the opinion value with the media streams.

The synchronization instructions can also request the
clients to reset the client clocks to an absolute time scheme,
such as Greenwich Mean Time. Accordingly, polling man-
agement unit 314 has the capability to remotely set the client
clocks to synchronize the time stamps (i.e., time codes) for
all respondents.

Synchronization (in particular, resetting the client clocks)
can be used to compensate for delays caused by transpor-
tation lag 1n the video or source signals. Transportation lag
may occur when satellite relays or transmissions produce
delays. Delays from encoding and decoding as well as
network-mnitiated delays 1n broadcasts can be compensated
on a client-by-client basis. Registering unit 310 provides the
specification of the transmission source and other sources of
fixed delays. Delay parameters can be set as system con-
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stants eflecting all clients in a uniform manner or on a
client-by-client basis.

Formatting unit 318 embeds the synchronization nstruc-
tions into the data packets routed to the Java applet in the
clients. Polling management unit 314 also provides instruc-
tions to formatting unit 318 to synchromize the media
streams from multimedia devices 146 with the time stamps
generated by time base generator 138.

A second operational mode set by polling management
unit 314 1s the transmission scheme. Polling management
unit 314 determines the frequency for updating the compos-
ite result (shown in FIG. 2a as panel value 222), as well as
sending any graphical data related to the composite result for
cach polling session. These instructions are routed and
implemented by formatting umt 318. Polling management
unit 314 also determines the frequency for reporting each
individual respondent’s value data to load balancer 114. The
transmission 1nstructions are routed to formatting umt 318
which, 1n turns, embeds the transmission instructions into
the data packets routed to the Java applet 1n the clients. For
instance, the reporting frequency can be event-driven or
based on a periodic sampling. If event driven, a respondent’s
value data 1s routed to load balancer 114 each time the
respondent indicates or changes the opimion value (shown in
FIG. 2a as polling indicator 218). If based on periodic
sampling, the value data would be stored and reported at a
designated time. For example, the Java applet can be
instructed to transmit a specified number of data frames per
unit of time.

Another operational mode determined by polling man-
agement umt 314 1s automatic reset. If selected, polling
management unit 314 would nstruct formatting unit 318 to
route resetting nstructions to the Java applet 1n the clients.
The Java applet would be 1nstructed to automatically return
polling indicator 218 to, for example, the “50%” mark 11 no
response has been indicated for a designated period of time.

The Java applet can also be instructed to place the clients
in a “time-out” state. I selected, after a specified period of
time has elapsed since a change 1 opimion value (shown in
FIG. 2a as polling indicator 218), polling management unit
314 would terminate or temporarily suspend the polling
session and instruct the respondent’s browser to download
another web page. If the polling session 1s temporarily
suspended, the polling session can be terminated after a
specified period of time has elapsed without respondent
interaction. The Java applet can be instructed to warn the
respondent by generating a dialog box prior to terminating,
or temporarily suspending the polling session. The time-out
period for termination and suspension can be adjusted by
poll/media manager 142.

In an embodiment, GUI 200A or GUI 200B can include
an 1con or pull-down option (not shown) that enables the
respondent to select the time-out operational mode. The
time-out state can be activated after the elapse of a
respondent-designated period of time or immediately upon
activation. This option would enable the respondent to place
the polling session 1n a “pause” state while the respondent
engages 1n other activities.

While the above 1s a representative list of operational
modes that can be used with the present invention, 1t should
be understood that any other method for managing the
operations of the polling session, including interactions with
the client, as would be apparent to one skilled in the relevant
art(s), can be easily included and would not change the
scope of the mvention.

Media management server 134 also includes formatting
unit 318 that exchanges signals with one or more multimedia
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devices 146, time base generator 138, collection and display
server 122, polling management unit 314, and media routing,
umt 322. As instructed by polling management unit 314,
formatting unit 318 contacts and receives composite opinion
data from collection and display server 122. A data packet
containing the composite data 1s subsequently transmitted to
media routing unit 322. The frequency for receiving and
transmitting the composite data 1s determined by polling
management unit 314, as discussed above.

As mstructed by polling management unit 314, formatting
umit 318 communicates with a plurality of multimedia
devices 146 by sending media management commands to
receive information from multimedia devices 146. Media
management server 134, therefore, provides a means for
centrally controlling each of the multimedia devices 146.
For example, formatting unit 318 can instruct one or more
multimedia devices 146 to send a stream of media data
across network 110.

Formatting unit 318 also sends commands to time base
generator 138. In response to the commands, an output data
stream with synchronization data 1s sent to the media
management server 134. In an embodiment, the synchroni-
zation data 1s based on an absolute time scheme, such as
Greenwich Mean Time. Formatting unit 318 integrates the
synchronization data with the media streams from multime-
dia devices 146 to create synchronized media streams.
Alternatively time base generator 138 can send the synchro-
nization data directly to multimedia devices 146 where
synchronized media streams are generated and routed to
formatting umt 318. Data packets containing the synchro-
nized media streams are then transmitted to the media
routing unit 322.

Formatting unit 318 can also configure the media streams
to make them compatible with the clients. This can be
implemented by utilizing the registration data routed to
registering unit 310 by the respondent, that, in turn, 1s
torwarded to the polling management unit 314 and finally to
formatting unit 318. For example, the media streams can be
formatted to support Apple®, Microsoft®, or ReallNet-
works® multimedia applications; Netscape® and
Microsoit® browsers capable of handling Java 1.1 or higher,
JavaScript, or the like; Windows®, Novell® or Linux®
operating systems; HyperText Markup Language (HTML)
or Synchronized Multimedia Integration Language (SMIL)
languages; or the like as would be apparent to one skilled 1n
the relevant art(s).

As discussed, formatting unit 318 utilizes a combination
of technologies, such as HIML, SMIL or a combination of
both accessed under an abstraction layer, to coordinate the
media streams for display on the clients. By using a single
time line, all media on a page can be properly time coordi-
nated and synchromized. Accordingly, system 100 supports
multimedia standards developed by Microsoft®
technologies, such as, Windows®Media™ Player; RealAu-
dio® and RealVideo® formats from RealNetworks® Inc.; or
the like as would be apparent to one skilled 1n the relevant
art(s). In an embodiment, SMIL or a created abstraction of
SMIL, 1s used to provide compatibility with both RealNet-
works® and Microsolt® technologies. Flements of media
management server 134 can be adopted directly from the
client multimedia technologies, such as Windows®
Media™ tool offerings.

Media management server 134 also includes media rout-
ing unit 322. Media routing unit 322 receives the data
packets generated and formatted by formatting unit 318. The
data packets include the synchronized media stream repre-
senting the event. The data packets also include composite
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opinion data, including graphics, created by collection and
display server 122 and formatted by formatting unit 318.
Reading the network address, 1.¢., IP addresses, in the header
frames, routing unit 322 transmits the data packets to the
designated respondent over computer network 110.

As previously discussed 1n reference to FIG. 1, poll/media
manager 142 uses media management server 134 to conduct
opinion research for an event. In an embodiment, media
management server 134 displays a GUI on a display device
(not shown). The display GUI provides graphical controls
corresponding to the multimedia devices 146. Poll/media
manager 142 can use a keyboard, mouse, or other input
devices to interact with the media management server 134.
As described 1n reference to the client input device, 1t should
be understood that any other type of input device, including,
but not limited to, a touch screen, voice recognition unit,
microphone, stylus, light pen, or the like as would be
apparent to one skilled in the relevant art(s) could be easily
included and would not change the scope of the present
invention.

In response to poll/media manager 142 activating a
graphical control from display GUI, media management
server 134 transmits a media management command to the
multimedia device 146 corresponding to the activated
graphical control. In this manner, poll/media manager 142
centrally controls the operation of each of the multimedia
devices 146. The display GUI also permits poll/media
manager 142 to assemble the content of the events, establish
the operational modes for polling management unit 314,
develop formatting and configuration instructions for for-
matting unit 318, reconfigure or alter the records in user
demographic database 130, and provide similar commands
and information to control system 100 as would be apparent
to one skilled 1n the relevant art(s).

IV. Transmission Mode Management

As described above, the transmission scheme 1s one of the
operational modes managed by polling management unit
314. The transmission scheme controls the frequency that
cach client interchanges communications with system 100.
Referring back to FIG. 1, communication interchanges
include both the reporting of opinion data streams from the
clients to load balancer 114, and the routing of composite
results or graphical representations ol composite results
from media management server 134 to the clients. As
described, the transmission scheme can be event driven or
based on periodic sampling.

In an embodiment of the present invention, polling man-
agement unit 314 sets and manages the transmission scheme
by utilizing an application, routine or sub-routine that 1s
referred to as a transmission mode unit. In a preferred
embodiment, the transmission mode unit 1s located inside of
polling management unit 314 as a resident component.
Alternatively, the transmission mode unit can be externally
coupled to, and responsive to queries from, polling man-
agement unit 314.

In FIG. 4, an embodiment of the transmission mode unit
(shown as “transmission mode unit 410 1s presented as a
conceptual illustration that allows an easy explanation of the
present invention. That 1s, one or more of the blocks can be
performed by the same piece of hardware or module of
software. It should also be understood that embodiments of
the present invention can be implemented 1n hardware,
software, or a combination thereof. In such an embodiment,
the various components and steps would be implemented in
hardware and/or software to perform the functions of the
present mvention.

As shown 1n FIG. 4, transmission mode unit 410 includes
parameter selector 414, client assignor 416, and schedule
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editor 420. Parameter selector 414 stores or generates trans-
mission parameters used to support periodic sampling
schemes. The transmission parameters include transmission
interval, transmission period, and sampling quotient. A
transmission interval 1s a umt of time that provides a
framework for controlling communication interchanges. The
transmission interval can be based on any time reference,
including, but not limited to seconds, milliseconds,
nanoseconds, minutes, and the like. For example, a trans-
mission interval can be set as every 3 milliseconds.

A transmission period 1s a point in time when data 1s
transmitted from a source (e.g., media management server
134 or a polling client). The transmission period, thus, 1s
composed of one or more transmission intervals. For
example, a transmission period could be set at four seconds,
which means that the transmission period 1s composed of
four one-second transmission intervals and, therefore, com-
munication interchanges would occur every four seconds. In
an embodiment, the transmission period 1s based on the
quantity of clients having active sessions with media man-
agement server 134 (refereed to as “sampling pool”). For
example, 1 fifty respondents are online, the transmission
period could be set for fifty transmission intervals with each
transmission interval being one millisecond. Therefore, the
clients would interchange communications every fifty mil-
liseconds. The transmission period could also be based on a
multiple of the sampling pool. For example, the transmission
period for fifty respondents could be 10 milliseconds (1.e.,
one-fifth of the active clients). In another embodiment, the
transmission period 1s determined independently of the
sampling pool. In another embodiment, the transmission
period and/or transmission interval are selected by polling
manager 142 (e.g., researcher or system administrator). In
cach embodiment, the transmission period and transmission
interval can be adjusted manually or automatically to opti-
mize the data flow and create a continuous media stream
providing timely and accurate opinion results.

In an embodiment, polling management unit 314 sets the
transmission scheme to interchange communications with
all chients at the same time (“simultaneous transmission
scheme”). Referring back to the example having a four-
second transmission period, each client would report its
opinion data and/or receive display updates on every fourth
second. In another embodiment, polling management unit
314 1nstructs transmission mode unit 410 to generate a
staggered transmission scheme. Referring, once again, to the
previous example, the transmission period could be four
seconds. However, the transmission interval could be two
seconds. In this embodiment, all clients would interchange
communications every four seconds, but only a fraction of
the clients would interchange communications at a given
time. In other words, a fraction would transmit or receive
data after the first two seconds, another fraction would
interchange data after the next two seconds, and so forth.
Nonetheless, at every four-second time period, all clients
would have interchanged communications.

Another parameter 1s the sampling quotient, which 1s used
to support staggered transmissions. The sampling quotient 1s
used to determine the subset of clients that engages in
communication interchanges at each transmission interval.
In a preferred embodiment, the sampling quotient i1s the
inverse ol the transmission period. However, the sampling
quotient can be a multiple of the inverse of the transmission
period, or 1t can be selected independently of the transmis-
s10n period.

Client assignor 416 1s a second component of transmis-
sion mode unit 410. Client assignor 416 queries or receives
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updates from registering unit 310 to extract the quantity and
identity of clients having an active session with system 100.
As discussed, parameter selector 414 determines when a
client interchanges communications. Client assignor 416
determines which client interchanges communications. If a
simultaneous transmission scheme 1s being implemented,
client assignor 416 sends the addresses of all clients to
schedule editor 420 to receive 1dentical transmission periods
and 1ntervals. IT a staggered transmission scheme 1s being
implemented, client assignor 416 queries parameter selector
414 for the sampling quotient to divide the sampling pool of
active clients mnto multiple sampling classes. Client assignor
416 would, then, assign each client to an appropriate sam-
pling class, and forward this information to schedule editor
420.

Schedule editor 420 receives 1nput from parameter selec-
tor 414 and client assignor 416, and prepares a transmission
schedule for each client 1identified by client assignor 416. In
an embodiment, the transmission schedule 1s integrated into
an 1nterchange application, formatted as a Java applet, that
1s routed to each client. It should be understood that other
programming languages, such as JavaScript, C, C++, and the
like, can be used 1n lieu of Java, and 1s considered to be
within the scope of the present invention.

For simultaneous transmissions, only one transmission
schedule 1s prepared. For staggered transmissions, a separate
transmission schedule 1s prepared for each sampling class
created by class assignor 416. The transmission schedule
informs each client when 1t should commence data trans-
missions and media routing umt 322 when 1t should broad-
cast updates to a particular client or class of clients.
Theretore, each transmission schedule would i1ndicate the
transmission interval for beginning the transmissions and the
transmission period for subsequent transmissions.

FI1G. 7 1llustrates an embodiment of transmission sched-
ules prepared for three sampling classes. FIG. 7 shows a
portion of a transmission schedule for three classes for
twenty-one transmission intervals. Accordingly, additional
classes and transmission intervals can be added to imple-
ment the present invention. In this exemplary embodiment,
binary codes designate transmission periods for each class.
Specifically, “1” instructs the clients and media routing unit
322 to interchange communications, and “0” instructs the
clients and media routing unit 322 to hold communications.
The transmission period for each 1s four transmission nter-
vals (e.g., milliseconds). However, class 1 commences inter-
changing communications at transmission interval four and
repeats at transmission intervals eight, twelve, sixteen,
twenty, twenty-four, etc. Class 2 starts at transmission inter-
val five and repeats at transmission intervals nine, thirteen,
seventeen, twenty-one, twenty-five, etc. Finally, class 3
starts at transmission 1nterval six and repeats at transmission
intervals ten, fourteen, eighteen, twenty-two, etc. As
demonstrated, each class staggeredly communicates with
system 100. This methodology reduces the bandwidth
requirements for managing simultancous interactive ses-
sions with multiple clients. It also enables the system 100 to
increase the sampling pool to handle more active sessions
with multiple respondents.

In another embodiment, multiple transmission periods can
be assigned for multiple classes. In this embodiment, class
assignor 416 1s programmable to designate a primary class
and one or more distinct secondary classes. The primary
class would operate on a different transmission period than
the other secondary classes. For example, the primary class
can be scheduled to interchange communications every four
milliseconds and the secondary classes can be schedule to
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interchange communications every eight milliseconds.
Alternatively, each secondary class can operate on a differ-
ent transmission period, e.g., eight milliseconds, sixteen
milliseconds, etc. This embodiment would permit a primary
class of clients (e.g., active respondents) to recerve updates
or transit data on a more regularly scheduled basis than other
clients (e.g., non-responding observers or researchers).

FIG. 8, 1llustrates an embodiment of transmission sched-
ules prepared for a primary sampling class and two second-
ary sampling classes. FIG. 8 also shows a portion of a
transmission schedule for three classes for twenty-one trans-
mission intervals. Accordingly, additional secondary classes
and transmission intervals can be added to implement the
present invention. As shown, the transmission period for the
primary class 1s four transmission intervals (e.g.,
milliseconds). The primary class would commence inter-
changing transmissions at transmission interval four and
repeat at transmission intervals eight, twelve, sixteen,
twenty, twenty-four, etc. The secondary classes, however,
operate on a diflerent transmission period. Secondary class
1 starts at transmission interval five and repeats at transmis-
sion intervals ten, fifteen, twenty, twenty-five, etc. Second-
ary class 2 starts at transmission interval seven and repeats
at transmission 1ntervals fourteen, twenty-one, twenty-eight,
etc.

As demonstrated 1n FIGS. 7 and 8, a staggered commu-
nications scheme enables system 100 to allocate resources to
handle larger panels and more opinion research projects (1.¢.,
multiple polls). A significant advantage of staggered com-
munications 1s a substantial savings 1 bandwidth require-
ments for managing simultaneous sessions. Moreover, the
system servers are allotted more time to process and respond
to client feedback. The above-mentioned transmission peri-
ods (1.e., four milliseconds, five milliseconds, seven
milliseconds) have been provided by way of example. Other
transmission periods or combinations of transmission peri-
ods can be used to give the system servers more time to
process client data, reduce the burden on the system
resources, minimize the frequency of sampling classes trans-
mitting data at the same transmission interval, or the like.

The transmission schedule also includes data preparation
and formatting instructions that are to be sent to the clients.
In an embodiment, schedule editor 420 requests the clients
to aggregate multiple data frames or payloads 1nto a single
data packet. For example, the clients could be requested to
aggregate a specified quantity of frames prior to
transmission, or transmit all data frames collected and
aggregated within a specified time frame (e.g., transmission
period). In another embodiment, schedule editor 420 gen-
erates mstructions to compress frames and/or packets. Other
instructions can include encryption commands to secure the
client-server data path. The encryption instructions can use
commonly deployed techniques, such as, Data Encryption
Standard supported by the National Bureau of Standards,
ANSI’s Data Encryption Algorithm, public-key encryption
introduced by Diflie and Hellman (D-H), the El Gamal (EG)
public key system, RSA public keys developed by RSA
Security Inc., DSA digital signature algorithm, and the like
as would be apparent to one skilled in the relevant art(s).

In an embodiment, the transmission schedule includes
synchronization instructions for the clients. As discussed
above, polling management unit 314 i1s configurable to
create synchronization instructions to reset all client clocks
(or stmilar time-keeping mechamisms) to an absolute time
standard. The transmission schedule uses synchronization to
place all clients on a common time schedule during com-
munication nterchanges.
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After schedule editor 420 has prepared the interchange
application that contains the transmission schedule, the
application 1s sent to formatting unit 318 which forwards the
instructions to the clients or implements the transmission
instructions for media management server 134, as discussed
above.

V. Software and Hardware Embodiments

The present invention (e.g., system 100, media manage-
ment server 134, collection and display server 122, polling
servers 118a—118x, load balancer 114, user demographic
database 130, data checkpoint and storage database 126, or
any part thereol) can be implemented using hardware,
soltware or a combination thereof and can be implemented
in one or more computer systems or other processing
systems. In fact, in an embodiment, the invention 1s directed
toward one or more computer systems capable of carrying
out the functionality described herein.

Referring to FIG. 5, an example computer system 500
useiul 1n implementing the present invention 1s shown. The
computer system 500 includes one or more processors, such
as processor 304. The processor 504 1s connected to a
communication infrastructure 506 (e.g., a communications
bus, cross-over bar, or network). Various software embodi-
ments are described 1n terms of this exemplary computer
system. After reading this description, it will become appar-
ent to a person skilled in the relevant art(s) how to imple-
ment the mmvention using other computer systems and/or
computer architectures.

Computer system 300 can include a display interface 502
that forwards graphics, text, and other data from the com-
munication infrastructure 506 (or from a frame bufler not
shown) for display on the display unit 530.

Computer system 500 also includes a main memory 508,
preferably random access memory (RAM), and can also
include a secondary memory 510. The secondary memory
510 can 1nclude, for example, a hard disk drive 512 and/or
a removable storage drive 514, representing a floppy disk
drive, a magnetic tape drive, an optical disk drive, etc. The
removable storage drive 514 reads from and/or writes to a
removable storage unit 518 in a well-known manner.
Removable storage unit 518, represents a floppy disk, mag-
netic tape, optical disk, etc. which 1s read by and written to
removable storage drive 514. As will be appreciated, the
removable storage unit 518 includes a computer usable
storage medium having stored therein computer software
and/or data.

In alternative embodiments, secondary memory 510 can
include other similar means for allowing computer programs
or other instructions to be loaded into computer system 500.
Such means can include, for example, a removable storage
unit 522 and an interface 520. Examples of such can include
a program cartridge and cartridge interface (such as that
found 1n video game devices), a removable memory chip
(such as an EPROM, or PROM) and associated socket, and
other removable storage units 522 and interfaces 520 which
allow software and data to be transferred from the remov-
able storage unit 522 to computer system 500.

Computer system 300 can also include a communications
interface 524. Communications interface 524 allows soft-
ware and data to be transierred between computer system
500 and external devices. Examples of communications
interface 524 can include a modem, a network interface
(such as an Fthernet card), a communications port, a PCM-
CIA slot and card, etc. Software and data transferred wvia
communications interface 524 are 1n the form of signals 528
which can be electronic, electromagnetic, optical or other
signals capable of being received by communications inter-
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tace 524. These signals 528 are provided to communications
interface 524 via a communications path (1.e., channel) 526.
This channel 526 carries signals 3528 and can be 1mple-
mented using wire or cable, fiber optics, a phone line, a
cellular phone link, an RF link and other communications
channels.

In this document, the terms “computer program medium”
and “computer usable medium” are used to generally refer
to media such as removable storage drive 514, a hard disk
installed in hard disk drive 512, and signals 528. These
computer program products are means for providing sofit-
ware to computer system 500. The mvention 1s directed to
such computer program products.

Computer programs (also called computer control logic)
are stored 1n main memory 508 and/or secondary memory
510. Computer programs can also be received via commu-
nications interface 524. Such computer programs, when
executed, enable the computer system 500 to perform the
features of the present invention as discussed herein. In
particular, the computer programs, when executed, enable
the processor 504 to perform the features of the present
invention. Accordingly, such computer programs represent
controllers of the computer system 3500.

In an embodiment where the invention 1s implemented
using soltware, the software can be stored in a computer
program product and loaded into computer system 500 using
removable storage drive 514, hard drive 512 or communi-
cations interface 524. The control logic (software), when
executed by the processor 504, causes the processor 504 to
perform the functions of the imvention as described herein.

In another embodiment, the invention 1s implemented
primarily 1n hardware using, for example, hardware com-
ponents such as application specific integrated circuits
(ASICs). Implementation of the hardware state machine so
as to perform the functions described herein will be apparent
to persons skilled in the relevant art(s).

In yet another embodiment, the invention 1s implemented
using a combination of both hardware and software.

V1. Generating Transmission Schedules

Reterring to FIG. 6, tlowchart 600 represents the general
operational flow of an embodiment of the present invention.
More specifically, flowchart 600 shows an example of a
control tflow for generating a transmission schedule to set the
transmission mode for gathering opinion research over com-
puter network 110.

Referring to FIG. 6, the control flow of flowchart 600
begins at step 601 and passes immediately to step 604. At
step 604, registering unit 310 1dentifies the sampling pool for
an opinion research event. The total number of clients
having an active session 1s tallied and forwarded to client
assignor 416. Registering unit 310 also supplies the
addresses (e.g., IP address and the like) for each client to
client assignor 416.

At step 608, parameter selector 414 selects the appropriate
transmission interval, transmission period and sampling
quotient. At step 612, the sampling classes are created from
the sampling quotient. If a simultaneous transmission
scheme has been requested, the sampling quotient 1s 1ignored
and the sampling class embodies the entire sampling pool.
For staggered transmaissions, the sampling quotient 1s used to
create multiple sampling classes. Each sampling class would
receive a separate transmission schedule to produce stag-
gered communication interchanges with the clients. For
example, if the sampling pool 1s twenty active clients and the
transmission period 1s five seconds, the sampling quotient 1s
0.20 (f determined as the inverse of the transmission
period). Applying the sampling quotient to the sampling
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pool would create a sampling rate of four clients per second.
Thus, the transmission schedule would contain five sam-
pling classes for sampling four clients every second.

At step 616, an interchange application 1s created to report
and/or implement the transmission schedule. For staggered
transmissions, each client class would receive a separate
schedule that informs the clients when to report their media
streams. Similarly, media routing unit 322 would also be
instructed to stream opinion data updates to each client class
according to the schedule. The interchanges between the
clients and system 100 are structured to enable each class to
transmit and receive opinion data at distinct and staggered
transmission intervals. The transmission schedule would
permit the clients in each class to interchange subsequent
transmissions after the completion of their indicated trans-
mission period.

For simultaneous transmissions, all clients would inter-
change communications at the same transmission interval,
and repeat the iterchanges at the next transmission period.
In an embodiment, the transmission schedule includes com-
mands to synchronize all client clocks to ensure that the
clients or sampling classes report data at the properly
scheduled time interval. In an embodiment, the transmission
schedule includes data formatting and preparation instruc-
tions to compress, aggregate, packetize and/or encrypt the
opinion data prior to transmittal.

After the interchange application has been created and
sent to formatting umt 318 and media routing unit 322 for

implementation, the control flow ends as indicated by step
695.

VII. Conclusion

While various embodiments of the present invention have
been described above, 1t should be understood that they have
been presented by way of example, and not limitation. It waill
be apparent to persons skilled in the relevant art(s) that
various changes 1 form and detail can be made therein
without departing from the spirit and scope of the invention.
Thus, the present invention should not be limited by any of
the above described exemplary embodiments, but should be
defined only 1n accordance with the following claims and
their equivalents.

What 1s claimed 1s:

1. A method of managing communications between a
server and one or more clients over a computer network,
comprising the steps of:

selecting a transmission period to define a time frame for
sampling one or more sampling classes created from
the clients, wherein the transmission period 1s divided
into a plurality of transmission intervals, wherein said
sampling occurs at the last transmission interval within
the transmission period;

dividing the clients by the transmission period to derive a
sampling rate, wherein the sampling rate designates a
sampling size of each sampling class; and

interchanging communications based on a transmission
schedule, wherein the transmission schedule defines the
transmission period for mterchanging communications
between the server and each sampling class.

2. A method of claim 1, further comprising the step of
sending an interchange application to the clients to imple-
ment the transmission schedule.

3. A method of claim 1, wherein said interchanging
communications step comprises at least one step selected
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from the group consisting of reporting opinion data streams
from the clients to the server, and the routing of composite
results or graphical representations of the composite results
from the server to the clients.

4. A method of claiam 1, wherein said interchanging
communications step further comprises the step of
synchronizing, by the clients, a clock associated with the
respective client based on instructions provided with the
transmission schedule, wherein the clock 1s configured to
compute the transmission intervals for the transmission
period.

5. A method of claiam 1, wherein said interchanging
communications step further comprises the step of polling,
by the server, the clients at the transmission interval desig-
nated by the transmission schedule.

6. A method of claim 1, wherein said interchanging
communications step further comprises the step of automati-
cally reporting from the clients to the server at the trans-
mission period designated by the transmission schedule.

7. A method of claim 1, wherein said interchanging
communications step further comprises the steps of:

polling a first sampling class at a first transmission
interval; and

polling each subsequent sampling class at a subsequent
transmission interval within a common transmission
period.

8. A method of claim 1, wherein the transmission intervals
are measured 1n seconds, milliseconds, nanoseconds or
minutes.

9. A method of claim 1, wherein said selecting a trans-
mission period step further comprises the step of analyzing
a quantity of clients having active sessions with the server to
select the transmission period.

10. A method of claim 1, further comprising the step of
analyzing the transmission period to create one or more
sampling classes from the clients.

11. A method of claim 1, further comprising the step of
assigning each of the clients to one of the sampling classes.

12. A method of claim 1, further comprising the step of
interchanging communications between the server and each
sampling class over the global Internet.

13. A method of claim 3, wherein said interchanging
communications step Iurther comprises the step of
aggregating, by the clients, multiple payloads containing the
opinion data streams 1nto a single data packet based on
instructions provided with the transmission schedule.

14. A method of claim 13, wherein said interchanging
communications step further comprises the step of com-
pressing and encrypting, by the clients, the payloads or the
data packet based on instructions provided with the trans-
mission schedule.

15. A method of claim 3, wherein said interchanging
communications step further comprises the step of
aggregating, by the clients, multiple payloads containing the
opinion data streams generated during the transmission
period mnto a single data packet based on instructions pro-
vided with the transmission schedule.

16. A method of claim 3, wherein said interchanging
communications step Ifurther comprises the step of
agoregating, by the clients, a predetermined quantity of
payloads contaiming the opinion data streams into a single
data packet based on instructions provided with the trans-
mission schedule.
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